Background: Peer physical examination (PPE) is a method of training in medical and osteopathic curricula. The aim of this study was to compare the acceptability of PPE in two classes of medical and osteopathic students after their first experience, to obtain comparative information useful for an understanding of the different professional approaches. The leading hypothesis was that osteopathic students enter the curriculum with a more positive attitude to bodily contact. As a secondary aim, this study validated the new version of a questionnaire to assess the acceptability of PPE. Methods: A new version of a previously validated questionnaire and an instrument from the literature (the Examining Fellow Student [EFS] questionnaire) were used for a cross-sectional survey in a class of 129 3rd year medical students and in two parallel classes of 1st year osteopathic students (total of 112 students). Results: The mean score of the new questionnaire was significantly higher for the osteopathic students than for the medical students (53.4 ± 6.3 vs. 43.4 ± 8.9; p < 0.01). The only independent variables that were significantly predictive of the score in a linear regression analysis were gender and the condition of medical or osteopathic student. The EFS mean score also showed a significant difference between the osteopathic and medical students (30.76 ± 2.9 vs. 27.85 ± 4.3; p < 0.01). Factor analysis of the new questionnaire identified three factors (appropriateness and usefulness, sexual implications and passive role) accounting for 62.8% of the variance. Criterion validity was assessed by correlation with the EFS (Pearson's r coefficient = 0.61). Reliability was expressed in terms of Cronbach's alpha coefficient, which equals 0.86.
Background
In many countries, osteopathy is a recognised form of healthcare that relies on manual contact for diagnosis and treatment [1] . In Italy, schools of osteopathy have existed for 30 years, and osteopathic practice is spreading and constitutes one of several forms of complementary and alternative medicine (CAM). Nevertheless, osteopathy in Italy is in the process of being acknowledged as an officially recognised healthcare profession; to overcome a lack of a professional registration body established by the government, the Register of Italian Osteopaths [2] was constituted to act as a self-regulatory body for promoting professional ethics, education and scientific development.
The principles and objectives of osteopathy are not currently taught in Italian medical curricula; although both the medical and osteopathic professions acknowledge the value of interprofessional collaboration [2, 3] , there are few examples of integration between Italian osteopathic and medical schools. The Faculty of Medicine and Dentistry (FMD) of Sapienza University of Rome and a school of osteopathy, the Centre pour l'Etude, la Recherche et la Diffusion Ostéopathiques (CERDO) of Rome, began a scientific and educational collaboration in order to learn about each other, develop a base of mutual acknowledgement and overcome possible prejudices.
Peer physical examination (PPE) is the learning activity in which students act as models for each other in learning skills in physical examination and simple non-invasive procedures [4] . This technique has also been used for teaching and learning anatomy [5] . PPE is a method to improve students' skills while avoiding the use of actors or actual patients as models or subjects in physical examinations. The FMD introduced PPE some years ago in its course titled Introduction to Clinical Medicine in the 3rd year of a six-year-long program of study. PPE is also a basic method used in osteopathic schools to train students in osteopathic manipulative treatment (OMT) from the beginning of the curriculum.
PPE is a widespread educational practice, and most medical students are comfortable with PPE [6] [7] [8] [9] ; however, published papers have periodically raised concerns regarding its acceptability [9] [10] [11] . Evidence has been collected on the influence of gender on the acceptability of PPE [9, [12] [13] [14] [15] [16] . Usually women are more reluctant to engage in PPE, especially with students of the opposite gender. Religious beliefs [6, 15] and geographic area of origin [15, 17] are additional determinants of the level of acceptability of PPE. PPE is used in the education of different professions, and recent studies focused on the issue of acceptability of PPE from students in medical [18] , nursing [19] and physiotherapy schools [20] ; however, recent reviews of the latest published studies did not result in data providing interprofessional comparisons [21] .
The rationale of our study relies on previous empirical research [22, 23] about body work in CAM and the disembodiment process in medical examination. The expression 'body work' refers to the work of healthcare providers that involves a distinctive and often intimate relation to the bodies of consumers, clients or patients [24] . In his ethnographic research in a school of osteopathy, Gale [22] described the concept of 'body talk' as the way in which the embodied patient is able to communicate with the practitioner, not only through verbal interaction but also through a 'dialogue with the tissues' during diagnostic palpation and through physical appearance during direct observation. Gale highlighted 'the centrality of embodied interaction at the investigative stage of the osteopathic healing process'.
In a set of case studies, Young [23] examined the phenomenology of the body during a medical examination, arguing that the body is 'reframed to exclude some of its symbolic properties, especially sexual ones'. Moreover, the body is transformed into an object of scrutiny in the context of the social contract upon which medical practice relies. The dual attention to the body as incarnate and disincarnate is handled by a delicate 'etiquette of touch'. Gale's and Young's qualitative findings suggest a difference in the attitude to bodily contact between medical doctors and osteopaths and led us to hypothesise that students who choose the profession of osteopathy may enter the curriculum with a more positive attitude towards bodily contact.
The objective of this study, then, was to measure the acceptability to PPE among two groups of medical and osteopathic students after their first experience with the technique; the data were obtained to develop comparative information to understand the different professional approaches. The study also aimed to revalidate a revised version of a previously designed questionnaire as an objective instrument of assessment of the acceptability of PPE in students. Both the FMD and CERDO faculties were interested in developing an objective instrument to quickly measure the acceptability of PPE and address some of the components of a relational and cognitive nature. A first version of the questionnaire was developed and validated in a previous study [25] . Because some items were rephrased during the joint process of designing the present study between the FMD and CERDO, we evaluated whether the psychometric features were maintained, particularly across two groups of students in different professions. This is the first large study of the acceptability of PPE among healthcare students in Italy and among the greater Italianspeaking or Latinate areas of Europe.
Methods
The FMD runs a discipline-based medical curriculum that spans 6 years. After the first two years of basic preclinical science, students encounter clinical subjects during their third year in the course Introduction to Clinical Medicine, in which PPE is used to develop their skills in physical examinations. CERDO runs a 6-year long curriculum in osteopathy in conformance with ROI standards. The school offers a full-time curriculum for lay students and a parttime curriculum for medical doctors and physiotherapists. PPE is introduced during the first year as the preferred method for teaching diagnostic palpation and OMT.
We performed a cross sectional survey of a class of 129 3rd year medical students and two parallel classes of 1st year osteopathic students (112 total) enrolled in either the full or part-time curriculum. During the survey, we administered our new questionnaire, and we simultaneously administered the Examining Fellow Student (EFS) questionnaire [8] as a point of reference for evaluating criterion validity. The survey was administered in class as a paper-and-pencil task in the academic year 2011-12, at the end of the first semester, during which both groups experienced PPE for the first time. At the beginning of the semester, students were informed that PPE would be used in training and-although the activity is mandatory-they were encouraged to notify the teacher in charge of coordinating the practical activities if they had a strong objection to performing PPE. Medical students performed PPE to develop their skills in physical examinations of the head and neck, chest and heart, and abdomen and legs. Osteopathic students performed PPE to learn a basic set of OMT techniques, involving contact with the same body regions as medical students though using different modalities than those used in a medical physical examination. No additional selection criteria were applied beyond status as a student in one of the selected classes, and there was no sampling because all students in the classes were surveyed.
The study received ethical approval from both schools. Data were collected in an anonymous format and with the oral consent of the students.
Comparisons of the mean scores for stratified subgroups among the two groups were performed using the KruskalWallis test because the distribution of the scores was likely to be non-normal, with an acceptable alpha error of <0.05. Correlation of personal and cultural data with the scores on the questionnaires as a dependent outcome variable was analysed using multivariate linear regression. All statistical calculations were performed using Statistica® software.
Results
The demographics and relevant cultural data of the surveyed students are presented in Table 1 .
The response rate was 100% of the students attending class on the day of the survey, which were 129 out of the 140 enrolled 3rd year medical students (92.14%) and 112 of the 115 enrolled 1st year osteopathic students (97.4%).
Validation of the instrument
To measure the acceptability of PPE, we used both the EFS questionnaire and a new questionnaire we developed to gain a deeper understanding of the elements composing the overall construct of acceptability of PPE. The EFS questionnaire explored the overall acceptability of performing and undergoing PPE on various body regions, without any other consideration of possible different dimensions of the construct. Our questionnaire was designed to measure two different although related elements on a five-point Likert scale (0 = completely disagree, 4 = completely agree), as follows:
the acceptability of the practice of PPE, explored in different contexts and potentially problematic situations (active or passive role, exposure of the body, fear of sexual interest, relationship with partners of the same or opposite gender and with the tutor (questionnaire items 1 to 11) the students' opinion of the educational value of the PPE (items 12 to 16)
The scores on the items were assigned equivalent points on a 0 to 4 scale, except for items 3 through 7 and item 12, which were assigned points in a reverse way. The maximum possible score was 64 points.
The questionnaire also contained a few other items that asked students their opinions regarding organisational topics (formation of working groups, written protocol of conduct) and about their personal and cultural characteristics.
In this sample of students, we assessed construct validity by principal components factor analysis and criterion validity by comparison with the score on the EFS questionnaire. Table 2 lists the items and shows the result of the factor analysis, which identified three factors with an eigenvalue of >1, which were interpreted as "appropriateness and usefulness", "sexual implications" and "passive role". These three factors accounted for 62.8% of the variance.
The Pearson's r coefficient between the scores on our questionnaire and the scores on the EFS was 0.61; this finding indicates a good correlation. Reliability was assessed as internal consistency, according to the classical item analysis with Cronbach's alpha coefficient. This coefficient of reliability showed an acceptable value of 0.86.
The mean and standard deviation of the scores from our new questionnaire were, respectively, 48.09 and 9.29 (min: 22; max: 60; median: 50). The Shapiro-Wilk test for normality showed refusal of the hypothesis of normal distribution of values (p < 0.001). Results are expressed as mean ± SD or number (percentage frequency).
Results from the new questionnaire
The mean score on the new questionnaire was 43.4 ± 8.9 for medical students vs. 53.4 ± 6.3 for osteopathic students (p < 0.01). This difference was significant when considering either the full-time (51.07 ± 5.6) or the part-time (54.28 ± 6.21) students of osteopathy. The difference between the two groups of osteopathic students was significant as well (p < 0.05). Overall, PPE was viewed as acceptable by a large majority of the surveyed students: only 3% of the students scored 0 or 1 on the first questionnaire item (taking the active role in PPE, all were medical students) and 12% did the same on the second item (passive role, including only 1 osteopathic student). Nevertheless, when the students were asked if PPE was an appropriate practice (items 13 and 14), the numbers of subjects who gave a 0 or 1 score decreased to 1 student (active role) and 4% (passive role).
Overall, women showed a lower mean score on our questionnaire than men (f: 45.5 ± 9.3 vs. m: 51.1 ± 8.2; p < 0.01). This difference was present among the medical students (f: 42.05 ± 8.5 vs. m: 46.3 ± 9.3; p < 0.02) but was not observed among the osteopathic students (f: 52.6 ± 6.7 vs. m: 53.9 ± 6.0; n.s.). Table 3 summarises the results in greater detail.
The scores showed only a weak correlation with age (Pearson's r = 0.26) in the group of osteopathic students. No significant difference in scores was observed between the subgroups stratified by declared religious beliefs and for the area of origin in Italy for any of the classes. The only independent variables significantly predictive of the scores on the new questionnaire with linear regression analysis were gender and the role of the medical or osteopathic student. The best predictive model accounted for 34% of the variance (R 2 = 0.34, see Table 4 ).
Results from the EFS questionnaire
The overall mean score and standard deviation from the EFS questionnaire were, respectively, 29.14 and 4.03 (min: 12; max: 32; median: 31). The distribution of scores was strongly skewed, with a peak towards the upper end, as shown by the value of the median, which is close to the maximum score. The EFS mean score showed a significant difference between medical and osteopathic students (27.85 ± 4.3 vs. 30.76 ± 2.9; p < 0.01), but there was not a significant difference between full and part-time osteopathic students (30.27 ± 2.6 vs. 30.96 ± 3.0).
Women scored lower than did men among medical students, while a significant gender difference was not observed among either part-time or full-time osteopathic students. Table 5 summarises the results in greater detail.
Discussion
Differences between medical and osteopathic students
Our study confirmed the hypothesis that osteopathic students show a higher acceptance of PPE than did medical students after their first experience and that this difference is not explained by any of the demographic or sociocultural variables we considered. This difference was significant in the responses to both our questionnaire and the EFS questionnaire. These results are consistent with the idea that osteopathic students approach their curriculum with a stronger acceptance of bodily contact. A possible explanation for the difference we observed can be based on the different social expectations of the students of these two professional groups when entering their respective training programs. Students do not begin a training program as blank slates but rather holding certain ideas of professional values and roles. Blue et al. [26] showed that the attitudes of matriculating students are positive regarding several of the attributes associated with traditional definitions of professionalism, even if some incongruent beliefs are present. In a study of two cohorts of matriculating students [27] , we observed that the idea of professionalism tends to be technically oriented, especially in students coming from families in which one of the parents was a doctor. We have no information concerning the image that students in their first year of osteopathic training have of their future profession, but it seems plausible that the idea of touching their patients is believed to be a special competence of an osteopath, while there are many specialties in contemporary medicine in which bodily contact is reduced or absent.
In a qualitative analysis of students' comments concerning PPE, in the light of Engeström model of activity theory [28] , the authors noted that the students clearly differentiated between the peer examiner-examinee relationship and the doctor-patient relationship. PPE blurred interpersonal boundaries in an unexpected way, producing ambiguities. Apparently, this is less true of osteopathic students, who in 'learning to interact with the bodies of their patients, develop a new orientation to their own bodies' [22] and are more prone to an intersubjectivity focused on bodily contact.
When considering the distribution of the scores of our questionnaire in greater detail, students ranking in the lowest quintile (under a score of 40) received, as expected, on average, a lower contribution to their total scores from the items associated with the "appropriateness" and "passive role" subscales (48.6% and 31.8% of the maximum score for each subscale) than did students in the second quintile (67.6% and 47.0%), while the difference in the "sexual" subscale was more limited (85.4% vs. 94.4%). The distribution of the scores for this last subscale was skewed towards the highest scores, and the lowest scores identified a small subset of students not always ranking in the lowest two quintiles of the overall score. This can be an important indication and a topic of personal counselling with students who may have had a past negative sexual experience, as reported by Power et al [9] .
Female medical students showed a higher level of concern regarding PPE than did men; this finding is similar to previously reported results [13] [14] [15] [16] . This gender difference did not reach statistical significance between the two classes of osteopathic students, even if the female students in the full-time osteopathic curriculum (who were younger than their counterparts in the part-time curriculum and as old as the medical students) tended to show a slightly weaker acceptance of PPE than did the men. In her analysis of PPE, and in accordance with feminist theory, Rees et al. [29] concluded that older women tend to be less comfortable with PPE than younger women. This conclusion is apparently in disagreement with our results, but Rees explained that the concern of older women is that they unfavourably compare themselves with younger women. This was not the case with our two subgroups of osteopathic students, which were each rather uniform as to age and thus avoided the possibility of such comparisons. The difference in mean age and the fact that full-time students were already registered professionals (doctors or physiotherapists) can be possible explanations for the differences observed between full and part-time osteopathic students. We did not observe that cultural factors, such as religious belief and geographic area of origin, were significant factors, in contrast to previously reported results [15] . Those with strong religious beliefs scored slightly lower than those with weaker beliefs, but the difference was not significant. All students with stronger beliefs were Roman Catholic and, despite the strong influence that the Catholic church has had on the history of Italy, Italy is now less dominated by Catholicism that it once was. Italy is quickly becoming a multi-ethnic country [30] and perhaps in the future, with an increase of students of other religions, the situation could change. We expected a lower acceptance of PPE among students from southern Italy because this region is thought to have traditional views of modesty, but our findings refuted this hypothesis.
The new questionnaire
Our questionnaire was developed in accordance with the methodology proposed by Wilson [31] in four steps: conceptual definition of the construct, description of the set of items, strategy for coding of the responses, and calibration of the instrument. This process included iterations of discussion with experts outside the project team, and a panel of five members of the faculty was involved. When the cooperation between the FMD and CERDO started, the first version of the questionnaire was revised by a panel of faculty members from CERDO, and some of the items were rephrased. This process was meant to ensure content validity, even if a formal assessment including a content validity index was not performed [32] .
With regard to construct validity, factor analysis showed three factors accounting for 62% of total variance. These three components had high factor loadings and suggested a robust structure of the construct, consistent with our hypothesis when we designed the instrument, even if slightly different. The two components of general attitude and perceived educational value identified in the conceptual design went together in the first factor, while two other rather independent components emerged, connected with sexual issues and the passive role of exposing one's own body to physical examination by a peer. The first factor was somehow expected. The latter can be connected to what other researchers [33] denoted as embarrassment (from a student's interview: 'I just think I'm embarrassed about my body image, my body and people seeing it'), a construct that is not directly linked to sexuality but rather to cultural notions of body image.
Some items had similar loadings across two factors (items 1, 2, 5 and 11), and this finding may reflect the complexity of the underlying construct. In three out of the four items, the two overlapping factors were the "appropriateness and usefulness" and "passive role", which share a common meaning that the instrument fails to discriminate.
Although the EFS questionnaire cannot be considered a gold standard, it is currently the most used tool in the literature to measure the acceptability of PPE; thus, we thought it could serve as a good point of reference for criterion validity. The EFS questionnaire and our questionnaire differ in terms of their basic conceptual structure: the EFS is used to evaluate the performance of PPE focusing on various body areas, whereas ours is used to Results are expressed as mean ± standard deviation. Maximum theoretical score = 52.
(a) -four students coming from northern regions were excluded from the analysis due to the low number, 10 missing values. 1: medical students vs all osteopathic students and separately vs full or part time osteopathic students: p < 0.01; full time vs part time osteopathic students: n.s. n.s.: not significant.
investigate global perceptions and beliefs. EFS contains a free response section, in which students are to write comments. These comments have been qualitatively analysed [34] and the emerging themes were similar to the topics we assessed with our questionnaire. Even if the two questionnaires differ in their approaches (more behavioural in the EFS, more cognitive in our questionnaire), it is noteworthy that the correlation of the scores was high. In fact, compared to the EFS, our questionnaire is more similar to the one used by Power et al. [9] , although it is shorter and it does not address sensitive areas of the body (breast, genitals, perineum), which are excluded in our protocol for PPE.
Limitations
This study has some limitations. The first one is that it is based on a convenience sample, introducing a possible bias and limiting the possibility of fully exploring some of the variables, such as the geographic origin. Only 4 students were from northern Italy, and therefore this subgroup could not be considered large enough for valid analysis. The absence of a sampling strategy also prevented correct calculation of the dimensions of the sample. Hence some conclusions, particularly regarding the absence of effect, must be considered cautiously. More robust conclusions could be derived from a larger, more ethnically diverse, nationwide study. A second limitation is the design of the cross-sectional study. The construct of the acceptability of PPE may vary over time during the curriculum, and this should be considered in the interpretation of our data, which must considered valid only as an instantaneous measure of attitudes at the end of the semester after the first experience with PPE. Some other studies investigated the longitudinal variations with time in acceptability of PPE [15, 19, 33] , reporting contradictory findings. Rees et al. [15] reported that students' attitudes towards PPE was generally stable during their first year of training, even if a slight but significant decline was noted in the number of body parts students were willing to examine in peers of the same or opposite gender. On the contrary, an increase was noted in the willingness to have some areas of the body examined by peers. In a qualitative study based on focus groups with students whose scores on the EFS changed after a year of practicing PPE, McLachlan et al. [33] reported that students downplayed the significance of the changes. The authors concluded that changes should be investigated with specifically designed qualitative studies. Finally, in their study of nursing students [19] , Wearn et al. found that 3rd year students showed higher levels of comfort with PPE than did 1st year students, even if this finding is not from a longitudinal study and-as we showed in our study-the results of a study on one professional group should be applied to another profession with caution.
A second consequence of our cross-sectional design is that we cannot provide data regarding the reproducibility of (e.g., test-retest reliability) and responsiveness to changes in the questionnaire. These topics are open to discussion, especially in view of the routine use of the instrument in formative assessment, and they need to be addressed with a specific longitudinal study.
A third possible limitation could be the differences in years of the curriculum. We compared 1st year osteopathic students to 3rd year medical students; this can imply a difference in age and a possible impact of previous experiences. A first observation is that medical students were as old as full-time osteopathic students (22.1 ± 3.4 vs. 22.6 ± 6.7), while the part-time osteopathic students were older (28.7 ± 6.7) because they were already graduated healthcare professionals. The difference in scores between the two subgroups of osteopathic students could then be related to a difference in age and professional experience, as already discussed and in agreement with the abovementioned results for nursing students [19] . Nevertheless, full-time osteopathic students scored higher than medical students with the same mean age. We chose the 3rd and 1st years of the curriculum because these are the years in which the practice of PPE begins. In the first two years, medical students at the FMD only attend lecture and laboratory classes; these teaching activities are unlikely to influence their attitudes to PPE. We have no information about possible previous learning or working experiences of full-time osteopathic students, who in the 1st year are as old as 3rd year medical students because the choice of an osteopathic school is usually a second option.
Conclusions
Overall, PPE was acceptable to medical and osteopathic students, although to different extents. Although 12% of medical students felt embarrassed while undergoing PPE, and only 4% considered it inappropriate. There is still much debate regarding whether PPE should be a mandatory or elective learning activity [4, 11] . Our data from our sample of Italian students showed that there are no strong constraints to the use of PPE, but this activity should nevertheless be carefully designed and introduced before being implemented.
The FMD and CERDO started their cooperation with the comparative evaluation of a teaching/learning activity that we thought would be able to yield information regarding the inner nature of the two professional processes of allopathic medicine and osteopathy. The results of this study were also meant to validate an instrument to be used in routine formative assessment.
At the FMD, PPE is performed throughout the 3rd year to train students in physical examination skills, so the scores on the questionnaires at the end of the first semester will be used to identify students with possible issues with PPE after their first experience with the technique. The FMD established a framework for the assessment of professionalism, according to a multimodal longitudinal perspective [35] . Data from the questionnaire regarding students' experiences with PPE will be integrated into this framework because these data can contribute to developing a portrait of each student's attitudes and can be used in counselling students regarding their future choice of career.
At CERDO, it is important to identify, as early as possible, students with serious concerns regarding contact with the body because OMT is a core competence in osteopathic practice and PPE is taught and used throughout the 6 years of the curriculum.
Contact with the body, in particular PPE, proved to be a topic of study valuable to this goal of CERDO, and the results of this study -which have been presented to students and discussed during a joint meeting among teachers -may contribute to the reflection by teachers and students on their own practice and to mutual understanding and acknowledgement between the osteopathic and medical professions. The experience of collaboration between the two schools in this project served as a basis for further joint learning and research activities with the aim of developing guidelines and scientific evidence for further collaborative patient-centred practice.
